Introduction
A lcohol use is an established determinant of disability and death globally. [1] [2] [3] In the extensive literature on various health effects of alcohol, the weight of the evidence is on illness and death.
Correspondingly, in the area of mental health, the effects of alcohol on mental disorders such as depression have been more extensively studied than effects on positive mental health and subjective well-being. Positive mental health has been described as the 'foundation for well-being and effective functioning for both the individual and the community' and defined as a state 'which allows individuals to realise their abilities, cope with the normal stresses of life, work productively and fruitfully, and make a contribution to their community'. 4 Mental well-being and mental health problems are determined by a range of interacting determinants, e.g. childhood environment, socioeconomic factors and lifestyle, including alcohol and drug use. Indeed, alcohol use is closely linked to poor mental health. People with psychological distress may seek momentary relief in alcohol consumption. On the other hand, excess alcohol consumption is known to lead to psychological distress and mental disorders and increase the risk of suicide. 1, 5, 6 In empirical studies on the link between alcohol use and mental health, mental disorders, life satisfaction and health-related quality of life, moderate drinking has often been associated with better mental health and heavy drinking with poorer mental health. [7] [8] [9] [10] [11] Protective factors may modify an individual's response to stressors. Correspondingly, the connection between heavy alcohol use and mental health may vary by protective factors. Social support has been shown to be connected to good mental health and it has also been postulated to have stress-buffering effects 12 .
Another potential buffering factor could be socioeconomic status. It has been found to be systematically associated with health [13] [14] and severe mental disorders, [15] [16] but not as systematically with common mental disorders. 17 For severe alcohol-related outcomes, a given level of alcohol consumption has been reported to be associated with a higher risk among manual than among non-manual workers. 18 Whether such effect modification exists for the effect of alcohol use on mental health is not known.
Aspects of mental health
Mental well-being typically consists of two distinct perspectives: the hedonic perspective, which focuses on subjective well-being (affect and life satisfaction), and the eudaimonic perspective, which focuses on psychological functioning, resources and stress resilience. 19 Sense of mastery, which is a core feature of the latter perspective and a vital psychological resource in stressful situations, 20 refers to the perception of being able to control the forces affecting one's life. It is a measure of self-efficacy, which is an important component of eudaimonic mental well-being. A lack of sense of mastery is linked to depression 21 and general health problems. 22 Mastery is conceptually closely linked to self-control in alcohol use, but little is known about the links between sense of mastery and drinking patterns.
Mental health problems constitute one aspect of the mental health continuum. Typically, mental health problems cause psychological distress, which tends to predict mental disorders. To provide a comprehensive picture of the links between alcohol use and mental health, an examination of the link between alcohol use and psychological distress is also warranted.
Aims of the study
We set out to examine the links between alcohol use and mental health and ask which aspects of alcohol use are most closely linked with different aspects of mental health, and do the associations suggest that the risks rise in a linear fashion, or only beyond some threshold? We also examine the possible modifying effect of protective social factors on these links. The aspects of alcohol use to be studied include the frequency and volume of drinking, binge drinking and hazardous drinking. The aspects of mental health studied are (i) hedonic well-being/life satisfaction, (ii) eudaimonic well-being/sense of mastery and (iii) psychological distress. The potential protective social factors include social support and good socioeconomic status.
Methods

Data
The data came from the Finnish Drinking Habits Survey, a general population survey of Finns aged 15-69 years. The sample was drawn from population census using simple random sampling excluding Å land Islands (0.5% of the population), the homeless and the institutionalized (1.5%). The survey was carried out in 2008 by Statistics Finland as face-to-face interviews. Response rate was 74%. Weights calculated by post-stratification for sex, age and geographical region were used to restore the population representation. The study protocol was approved by the ethical committees of the National Research and Development Center for Welfare and Health STAKES (later THL) and Statistics Finland.
Measurement
Outcome measures 'Psychological distress' was measured with the 12-item General Health Questionnaire (GHQ-12). The GHQ 23, 24 is a generic selfassessment measure of poor mental health, developed for screening of mental health problems in a community setting. The GHQ-12 25 assesses psychological distress, such as anxiety and depression. A GHQ-12 score was obtained by summing item scores. Psychological distress was defined as scores of !4 26 (11% of respondents). 'Self-efficacy', a eudaimonic dimension of mental well-being, was measured with Pearlin's seven-item Sense of Mastery scale, 21 which has been widely used in population studies. 27 The total score was obtained by summing item scores. Typically, a good sense of mastery has been defined as a score of !23.
28 To obtain a corresponding prevalence, we defined a good sense of mastery as a score of >20 (19% of respondents).
The hedonic component of mental well-being was measured with a question on 'life satisfaction'. This was asked with a question 'How would you assess your satisfaction with the life you lead? (i) very satisfied, . . . (v) very unsatisfied'. Life satisfaction was defined as response categories 3-5 (9% of respondents).
Alcohol use measures
The overall 'frequency of drinking' was asked providing 11 response options from never to daily. The 'volume of drinking' over the past 12 months was measured by graduated frequency questions, which measured the frequency of drinking 1-2, 3-4, 5-7, 8-12, 13-17 and >18 units of alcohol (one unit contains 12 grams of 100% alcohol). When frequencies were multiplied with the mid-points of the quantity levels (e.g. 5-7 units: 6) and the result was summed across the levels, an estimate of the annual volume of drinking was derived and scaled to volume per day. Volume was categorized to five mutually exclusive categories: 0 g/day (abstainers), <10, 10-20, 20-40 and >40 grams/day. 'Heavy episodic drinking or binge drinking' was defined as drinking !8 units at a time for men and !5 for women (these are the closest available cutoff points to the Finnish binge drinking definition of !7 for men and !5 for women). The frequency of heavy episodic drinking was derived by first transforming the categorized frequencies of drinking to times per year for each level exceeding 5 or 8 units of alcohol, i.e. the frequencies of drinking 5-7 (for women), 8-12, 13-17 and >18 units, and then summing across the levels. The summed frequency was categorized to 0, 1-4, 5-12 and >12 times per year.
'Hazardous drinking' was measured using the Alcohol Use Disorders Identification Test (AUDIT) developed by the World Health Organization. 29 The AUDIT score derived from the 10 questions (range 0-40) was categorized to <8 (low risk), 8-10 (moderate risk) and >11 (high risk); the recommended cutoff of 8 has been shown to have good sensitivity and specificity for various indices of problematic drinking. 29 
Protective social factors
Socioeconomic status was based on occupation given by the respondent or, when missing (n = 16), on register-based occupation in 2006. It was categorized to non-manual workers, manual workers and others.
Social support was measured by two questions. Its structural aspect was measured using the question: 'Do you have one or more close people with whom you can discuss confidentially all or nearly all of your problems? (1) yes, always or almost always when I need it, (2) sometimes in some matters, (3) not usually or not in that many matters or (4) no, I cannot almost ever discuss my problems'. Categories 2-4 were combined as poor social support (13% of respondents). The cognitive aspect of social support was measured by feelings of loneliness, using the question: 'Do you feel lonely? (1) constantly, (2) quite often, (3) sometimes, (4) seldom or (5) never?' Loneliness was defined as responses 1-2 (4% of respondents).
Statistical methods
The associations between independent and dependent variables were described using local polynomial regression fitting, i.e. fitting and drawing smoothed regression curves for continuous independent variables. Also, logistic regression was used to model these associations, and the interactions, with results presented as odds ratios (ORs). Because in 11 of the 12 cases interactions between sex and alcohol use variables on the three aspects of mental health were not significant, we present analyses for men and women combined. Generally, criterion P = 0.05 was used for statistical significance. To reduce problems with multicollinearity, P = 0.01 was used when simultaneously introducing different alcohol use variables in the same model.
Results
The characteristics of the study population are shown in table 1. Women more often reported psychological distress (P < 0.001) and poor sense of mastery (P < 0.001), but not poor life satisfaction (P = 0.72) compared with men. Young people, compared with older people, more often reported psychological distress and poor life satisfaction, but less often poor sense of mastery (P < 0.01 for each).
Of the four aspects of alcohol use, hazardous drinking (AUDIT score) was most strongly and systematically associated with different aspects of mental health (table 2, age and sex adjusted OR). Additionally, frequent binge drinkers and high-volume drinkers reported psychological distress and poor life satisfaction more often than others. Poor sense of mastery, on the other hand, was reported most often by abstainers. There were too few abstainers for proper analyses by abstainers' previous drinking status, but suggestive results can be mentioned. Life satisfaction was clearly worse among former drinkers than among life-long abstainers (% with poor satisfaction: 15 vs. 3%; P < 0.01). Differences for psychological distress were similar but not significant, while poor sense of mastery was reported equally often by life-long abstainers and former drinkers. Figure 1 depicts unadjusted associations between aspects of mental health and aspects of alcohol use. That one curve is higher than another merely reflects the chosen cutoff scores. More relevant is the shape of the associations and possible threshold values beyond which alcohol use is associated with mental health.
For volume of drinking, the associations were relatively weak, and it was difficult to separate the real effect from random variation. For binge drinking, the associations were clearer: the proportion of respondents with psychological distress rose quite linearly with the annual number of binge drinking occasions and the proportion of respondents with poor life satisfaction and poor sense of mastery rose when binge drinking was more frequent than monthly. Also, for hazardous drinking, the association with mental health was clear: the proportion of respondents reporting psychological distress and poor life satisfaction rose in a linear fashion when the AUDIT score was more than about 6.
To study which of the alcohol use variables could be considered to have an independent effect on mental health, they were introduced in the same logistic regression model simultaneously, together with sex and age, and removed one at a time until the remaining variables were all statistically significant (table 2, Model 1). For psychological distress and life satisfaction, the AUDIT score was the only alcohol use variable that remained in the model. For sense of mastery, overall frequency of drinking remained significant together with the AUDIT score: with the AUDIT score held constant, a higher frequency of drinking was associated with a smaller probability of poor sense of mastery.
Of the social support factors, loneliness in particular, and also having a confidant were associated with all three measures of mental health. When the support variables were introduced in the models (table 2, Model 2), this had a quantitative rather than a qualitative impact on the results: the ORs for high AUDIT scores were somewhat reduced but remained significant, and the low ORs for drinking frequency were further lowered. There were no statistically significant interaction effects between the protective social factors and the alcohol use variables on mental health.
Discussion
Our results showed that heavy-volume drinking, binge drinking and hazardous drinking (AUDIT score) were associated with poorer mental health. Among these, hazardous drinking had the strongest association. These associations were not linear, but rather the proportion of respondents with poor mental health started to increase after a threshold level, i.e. in the light to moderate range, there were practically no associations, and it was the more extreme forms of binge and hazardous drinking that were associated with increased prevalence of poor mental health. With hazardous drinking adjusted, frequency of drinking was actually associated with a better sense of mastery. However, this association was explained by protective social factors, i.e. that those who drink frequently yet not hazardously have more protection of these social factors and hence a better sense of mastery.
Overall, our results are in accordance with previous findings in the literature that moderate drinking is often associated with mental well-being, whereas heavy drinking and/or binge drinking is associated with poor mental health, depressive symptoms, poor life satisfaction and poor well-being in general. [7] [8] [9] [10] [11] What this study adds is a better understanding of which aspects of alcohol use are most closely associated with mental health, considering not only one but three different aspects of mental health.
Another contribution of the current study was to examine the role of protective social factors and whether these modified the associations between alcohol use and mental health. Social support and high socioeconomic status were shown to have protective effects, and they explained a part of the associations between alcohol use and mental health, but no signs of effect modification were found. In other words, these factors did not change the relationship between drinking and mental health, even if such effect modification has been reported for alcohol use and severe alcohol-induced health outcomes in studies using registers for outcome definition. 18 Methodological differences may be a partial explanation for this, as register studies do not suffer from selective drop-out and have a strong statistical power to detect differences. In addition, socioeconomic status has been shown to be very differently connected to lighter and more extreme versions of binge drinking. 30 Correspondingly, it is possible that even if effect modification by socioeconomic status was not found for the mental health measures we used, it could potentially occur for more severe mental health problems.
The limitations of the current study include that the results were derived using cross-sectional self-reported data. Self-reports of alcohol use are known to under-report drinking, 31 but this does not automatically bias estimates of associations. Analysis of crosssectional data does not allow assessment of the temporal order or the direction of effect in the observed associations. It is plausible that beyond some level, alcohol use has a causal detrimental impact on mental health. But it is also possible that people with mental health challenges resort to non-healthy ways to use alcohol. Additionally, we were unable to control for many factors affecting mental health, some of which may be connected with alcohol use. Therefore, uncontrolled confounding could account for some of the associations found.
It is not surprising that hazardous drinking was the aspect of alcohol consumption that was most closely associated with psychological distress because they are conceptually connected: substance abuse disorder is in itself a mental disorder, and the AUDIT has been developed to function as a screener to capture hazardous and harmful drinking. It is useful for those who use the AUDIT for primary and secondary prevention to know that high scores are also indicative of poor mental health.
Our results indicate that hazardous drinking is strongly connected to psychological distress and loss of hedonic mental well-being (life satisfaction). However, the link to self-efficacy (sense of mastery), which is a component of eudaimonic mental well-being, was somewhat weaker. Self-efficacy reflects psychological resources, which may be more strongly influenced by early life-related mental health determinants than linked to current level of alcohol use. Conversely, our finding may indicate that hazardous drinking is more often triggered by psychological distress and a search for hedonic well-being than by a lack of psychological coping mechanisms. In other words, seeking positive affective states may play a more decisive role as triggers for hazardous drinking than lack of alternative coping mechanisms in stressful situations. According to our results, abstainers-both lifelong abstainers and former drinkers-reported poor self-efficacy, and the results suggested that former drinkers suffered from loss of hedonic mental well-being. These findings are in accordance with the commonly found result that abstainers and in particular former drinkers have a higher level of mortality and morbidity compared with light drinkers. 32 The relatively small number of abstainers in the current data did now allow us to dig deeper into this question, but a potential explanation is that the former drinkers may have become abstainers owing to problems with alcohol, which would be also reflected in their negative assessments with life satisfaction.
A common self-reported motivation for binge drinking is drinking for enjoyment. 33 Yet, frequent binge drinkers report clearly worse mental health than less frequent binge drinkers. This lends credence to the view that binge drinking may be a shortsighted way of enjoyment.
In the mental health literature, there has been a shift of balance in the past decades from focusing on severe mental disorders, which are rare, to focusing more on the common challenges with mental health, such as psychological distress and mental well-being. 4 This is also relevant when thinking of the impact of mental health on the productivity of individuals and societies. Addressing more benign forms of poor mental health may prevent more severe problems at a stage when interventions may still be efficient. Excess alcohol use is known to have adverse consequences on sleep and in the long-term on stress and anxiety, 34, 35 so even if in this study we were unable to address the causality of effects, it seems likely that reducing excess alcohol use is also a good bet for efforts to improve population mental health.
In conclusion, to protect and promote mental health, binge drinking would be best avoided or at least restricted to a a: Model 1: of the alcohol use variables, age and sex, those that remained significant after removing non-significant estimates one at a time. b: Model 2: of the alcohol use variables, age, sex and social resource factors, those that remained significant after removing non-significant estimates one at a time. *95% confidence interval does not include 1.0.
maximum of few occasions annually. Hazardous drinking as measured by the AUDIT predicts poor mental health well. These results apply to lower and higher status groups of the population alike: the well-off are not able to escape the adverse effects of harmful alcohol use on mental health. 
